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(54) Injection nozzle for plastic injection moulding equipment 



(57) An injection nozzle for plastic injection mould- 
ing equipment having a nozzle tip (4) with an internal 
hollow element (5) made of a material with high thermal 
conductivity, and an external hollow element (6) made 
of a material with a lower thermal conductivity. The in- 



ternal hollow element (5) is connected to the body (1) of 
the injector nozzle independently with respect to the ex- 
ternal hollow element (6), and a space of mutual sepa- 
ration (19) is defined between the internal and external 
hollow elements (5,6). 
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Description 

[0001] The present invention relates to plastic injec- 
tion moulding equipment in general and, more in partic- 
ular, an injection nozzle for such equipment, of the type 5 
comprising a body with a central passageway and a noz- 
zle tip including an internal hollow element made of a 
material with high thermal conductivity and an external 
hollow element made of a material with a lower thermal 
conductivity. 

[0002] An injection nozzle of this type is described and 
illustrated, for example, in European Patent EP-B- 
0633118 in the name of GELLERT, according to which 
the external hollow element presents a thread at one 
end that can engage with a corresponding thread on the 
injector body and, at the other end, a part providing 
sealed contact with the injection mould to which the in- 
jector is operatively associated. The internal hollow el- 
ement is placed between the said central passageway 
and the external hollow element. 
[0003] In the injector nozzle described in EP-B- 
0633118, the internal hollow element is locked and re- 
strained relative to the body of the injector nozzle by the 
same external hollow element itself, which thus func- 
tions as an axial stop device for the internal hollow ele- 
ment. With this device, the external hollow element is in 
direct contact with the internal hollow element along 
wide areas of its surface, with the consequent transmis- 
sion of a significant amount of heat due to conduction. 
Heat is thus transmitted from the internal hollow ele- 
ment, through the sealed contact part between the ex- 
ternal hollow element and the injection mould to which 
the injection nozzle is applied, to the mould itself, which 
constitutes an undesired effect. Instead, it is desirable 
to reduce such heat transmission as much as possible 
for the efficiency of the injection moulding process. 
[0004] In order to achieve this object, the subject of 
the invention is an injection nozzle of the type defined 
at the beginning, the essential characteristic of which 
resides in the fact that the internal hollow element is con- 
nected to the body of the injector independently of the 
external hollow element, and in the fact that a space of 
mutual separation is defined between the said external 
hollow element and the said internal hollow element. 
[0005] The space of mutual separation provides an air 
gap, due to which there is no direct contact between the 
internal hollow element and the external hollow element 
and hence the transmission of heat from the injection 
nozzle to the mould is considerably reduced. 
[0006] I n accordance with a preferred form of embod- 
imentof the invention, the internal hollow element is pro- 
vided with a thread that engages with a corresponding 
thread on the body of the injector. In addition, the contact 
part of the external hollow element, which can benefi- 
cially be elastically sprung, has advantageously a sub- 
stantially spherical surface and, between this contact 
part and the remainder of the external hollow element, 
a reduced-section annular part, which also contributes 



to reducing the transmission of heat to mould, can be 
provided to advantage. 

[0007] Further characteristics and advantages of the 
invention will become evident in the course of the de- 
tailed description that follows, with reference to the en- 
closed drawing, provided purely by way of a non-limita- 
tive example, which illustrates, in partial longitudinal 
section and in enlarged scale, the terminal part of an 
injection nozzle in accordance with the invention for 
plastic injection moulding equipment. 
[0008] The injection nozzle represented in the draw- 
ing is, taken as a whole, of the generally known type and 
will therefore not be discussed in detail. For the purpos- 
es of the invention, it is sufficient to explain that this in- 
jector nozzle, corresponding to that described and illus- 
trated in European patent application n° 01830680.3 in 
the name of A.S. (unpublished at the priority date of this 
application) for example, is inserted through the space 

5 of a mould M for plastic injection, the cavity of which 
communicates with the space S through an injection 
duct D. The injection nozzle presents a body 1 with a 
central axial passageway 2 for the plastic material to be 
injected, aligned with the injection duct D and inside 
which a plug 3 can move axially, cooperating with the 
injection duct D as a shutter. 

[0009] On the part of the injection nozzle 1 facing the 
injection duct D of the mould M, there is a nozzle tip 4 
formed by an internal hollow element 5 made of a ma- 
terial with high thermal conductivity (typically copper) 
and an external hollow element 6 made of a material 
with a lower thermal conductivity, such as steel or tita- 
nium for example. 

[001 0] In accordance with a fundamental characteris- 
tic of the invention, the internal hollow element 5 and the 
external hollow element 6 are fixed to the body 1 of the 
injector nozzle separately and independently of each 
other, without any mutually direct contact. 
[0011] More in detail, the internal hollow element 5 
presents an axially internal portion 7 with an external 
thread 8 screwed into a corresponding thread 9 on the 
body 1 of the injector nozzle, and an axially external por- 
tion 10 that extends beyond the external hollow element 

6 and through which the free end of the plug 3 moves. 
The internal hollow element 5 presents a thicker inter- 
mediate portion 11 between the axial portions 7 and 10, 
and the external surface of the axial portion 10 is con- 
veniently curved. 

[0012] In turn, the external hollow element 6 presents 
an axially internal portion 12 with an internal thread 13 
screwed onto a corresponding external thread 14 on the 
body 1 of the injector nozzle, and an axially external por- 
tion 15. The external hollow element 6 has an interme- 
diate portion of greater thickness 16 between the axially 
internal portion 12 and axially external portion 15, and 
the axially external portion 15 connects to the interme- 
diate portion 16 via a flattened portion 17. 
[0013] The axially external portion 15 can be benefi- 
cially made to be elastically sprung, such as In the case 
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where the external hollow element 6 Is made from spring 
steel for example, and presents a generally spherical 
external surface 18, in substantially linear peripheral 
contact with the mould M. This ensures an efficient her- 
metic contact seal without the need for resorting to ex- 5 
cessive machining tolerances. 
[0014] As Is clearly visible in the figure, there is no 
contact between the internal hollow element 5 and the 
external hollow element 6, and between the axially ex- 
ternal 10 and intermediate 11 portions of the former on io 
one side and the axially external 1 5 and intermediate 16 
portions of the latter on the other, an annular air space 
19 is defined, constituting a thermal insulation airspace. 
[0015] The above-described arrangement reduces 
the transfer of heat from the internal hollow element 10, « 
or rather from the plastic material being injected when 
it flows through the central passageway 2 of the injector 
nozzle 1, and the external hollow element 16, or rather 
the mould M. 

[001 6] Experimental tests conducted by the applicant 20 
have demonstrated that with this arrangement, the tem- 
perature of the mould M in the zone of the contact sur- 
face 18 of the external annular element 6 is appreciably 
lower than in the case where conventional injector noz- 
zles are used, where the internal and external hollow 25 
elements of the relative nozzle tip are arranged in mu- 
tual contact. 

[0017] Naturally, the constructional details and forms 
of embodiment could be extensively changed with re- 
spect to that described and illustrated without leaving 30 
the scope of this invention, as is defined in the following 
claims. 



Claims 35 

1. An injection nozzle for plastic injection moulding 
equipment, including a body (1 ) with a central pas- 
sageway (2) and a nozzle tip (4) including an inter- 
nal hollow element (5) made of a material with high *o 
thermal conductivity and an external hollow ele- 
ment (6) made of a material with a lower thermal 
conductivity, wherein one end (12) of the said ex- 
ternal hollow element (6) has a thread (1 3) that can 
engage with a corresponding thread (14) on the 
body (1 ) of the injector nozzle and, at the other end 
(15), a part providing sealed contact (18) with the 
injection mould (M), and wherein the internal hollow 
element (5) is positioned between the said central 
passageway (2) and the said external hollow ele- so 
ment (6), characterized in that the internal hollow 
element (5) is connected to the body (1) of the in- 
jector nozzle independently with respect to the said 
external hollow element (6), and by the fact that a 
space of mutual separation (1 9) is defined between 55 
the said external hollow element and (6) the said 
internal hollow element (5). 



2. An injector nozzle according to Claim 1 , character- 
ized in that the said internal hollow element (5) is 
provided with a thread (8) which engages with a cor- 
responding thread (9) on the body (1 ) of the injector 
nozzle. 

3. An injector nozzle according to Claim 2, character- 
ized in that the said thread (13) of the external hol- 
low element (6) is an internal thread and that the 
corresponding thread (14) on the body (1) is an ex- 
ternal thread, while the said thread (8) of the internal 
hollow element (5) is an external thread and corre- 
sponding thread (9) on the body (1) is an internal 
thread. 

4. An injector nozzle according to any of the Claims 1 
to 3, characterized in that a reduced-section an- 
nular part (17) is provided between the said contact 
part (18) of the external hollow element (6) and the 
remainder (12 and 16) of the said external hollow 
element (6). 

5. An injector nozzle according to any of the Claims 1 
to 4, characterized in that the said contact part 
(18) of the external hollow element (6) has a sub- 
stantially spherical surface. 

6. An injector nozzle according to any of the preceding 
Claims, characterized in that the said contact part 
(18) of the external hollow element (6) is elastically 
sprung. 

7. An injector nozzle according to any of the preceding 
Claims, characterized in that the said external hol- 
low element (6) is made of steel. 

8. An injector nozzle according to any of the Claims 1 
to 6, characterized in that the said external hollow 
element (6) is made of titanium. 

9. An injector nozzle according to any of the preceding 
Claims, characterized in that the said internal hol- 
low element (5) and the said external hollow ele- 
ment (6) have respective, enlarged intermediate 
portions (11,16). 

10. An injector nozzle according to any of the preceding 
Claims, characterized in that the said internal hol- 
low element (5) and the said external hollow ele- 
ment (6) have respective, curved surfaces that de- 
limit, at least partially, said space of mutual separa- 
tion (19). 
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